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AV DATA RECORDING/REPRODUCING 
APPARATUS, AV DATA RECORDING/ 
REPRODUCING METHOD, AND 

RECORDING MEDIUM 

This is a Continuation of International Application PCT/ 
JP01/00493 Filed Jan. 25, 2001. 

TECHNICAL FIELD 

The present invention relates to an AV data recording/ 
reproducing apparatus, an AV data recording/reproducing 
method, and a recording medium and, more particularly, to 
an AV data recording/reproducing apparatus, an AV data 
recording/reproducing method, and a recording medium 
using a nonlinear disk device. 

BACKGROUND ART 

In recent years, material recording for AV (Audio Visual) 
data in a broadcast station, a post production, or the like has 
been performed by an AV data recording/reproducing appa 
ratus using a nonlinear device. The nonlinear device uses a 
large-capacity hard disk as a recording medium, and has an 
excellent advantage over a magnetic tape devices because 
the nonlinear device can perform very-high-speed search 
and exact editing (so-called “nonlinear editing”) in units of 
frames. 

As a conventional AV data recording/reproducing appa 
ratus using a nonlinear disk device of this type, for example, 
AV data recording/reproducing apparatus described in, e.g., 
Japanese Patent Application No. 10-319037 (corresponding 
to US. application Ser. No. 09/435964 and ER application 
number 993089002) is knoWn. 

SUMMARY OF THE INVENTION 

In FIG. 1, the AV data recording/reproducing apparatus 1 
comprises a plurality of ports (not shoWn) (hereinafter 
referred to as a “P1 port”, a “P2 port”, a “R1 port”, and a “R2 
port” for the sake of expediency) as access ports for a 
built-in hard disk. When these ports are controlled by a 
control panel 2, for example, the R1 port and the R2 port in 
FIG. 1(a) are respectively assigned to a VTR (Video Tape 
recorder) 3 and a VTR 4, AV data from the tWo VTRs 3 and 
4 are simultaneously recorded and one of the recorded data 
is output from the P1 port or the P2 port. While AV data from 
one camera 5 in FIG. 1(b) is recorded from the R1 port or 
the R2 port, the recorded data is operated and output by a 
replay/sloW reproducing operation unit 6. While AV data 
from tWo cameras 5 and 7 in FIG. 1(c) are recorded from the 
R1 port and the R2 port, the recorded data can be operated 
and output by replay/sloW reproducing operation units 6 and 
8 for each of the ports. 

The character “P” of each of the P1 port and the P2 port 
is the initial character (i.e., output-only ports) of a PLAYER, 
and the character “R” of each of the R1 port and the R2 port 
is the initial character (i.e., input-only port) of a 
RECORDER. 

To the input ports (P1 port and P2 port) of the respective 
ports, AV data of a predetermined transmission format, i.e., 
the SDI (Serial Digital Interface) standardiZed as the 
SMPTE-259M or the SDTI (Serial Digital Transfer 
Interface) format standardiZed as the SMPTE-305M are 
input from the VTR 3, 4. AV data is extracted from the data 
of the SDI or SDTI format, subjected to a process such as a 
compression process such as the MPEG if necessary. On the 
output port, When the AV data reproduced from the hard disk 
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2 
is subjected to a compression process, the AV data is 
subjected to a decompression process. Aprocess of convert 
ing the format into data of the SDI or SDTI and outputting 
the data is performed. 

In addition, each of the ports is intended such that it 
time-divisionally access the hard disk in a time slot for 
performing arbitration of a bus to the hard disk. The fol 
loWing processes are performed. That is, in a certain time 
slot period, only the P1 port is alloWed to access the hard 
disk, AV data is transferred from the hard disk. In the next 
time slot period, only the P2 port is alloWed to access the 
hard disk, AV data is transferred from the hard disk. In the 
next time slot period, the R1 port transfers the processed AV 
data to the hard disk. 
As a recording medium in the AV data recording/ 

reproducing apparatus 1, a RAID (Redundant Array of 
Inexpensive Disks) is used. The recording medium is 
designed to sufficiently secure a redundancy With respect to 
the AV data and a sufficient transfer rate of the data. 
The aforedescribed AV data recording/reproducing appa 

ratus has an excellent advantage over a magnetic tape device 
because the AV data recording/reproducing apparatus can 
perform meticulous editing (nonlinear editing) in each unit 
of frame. The editing operation is performed such that a user 
operates a required pointing device such as a mouse While 
interacting With a GUI (Graphical User Interface) displayed 
on the display of the control panel 2. For this reason, the user 
cannot use the AV data recording/reproducing apparatus 
Without understanding at least the mechanism of the GUI or 
a command interface. For this reason, a required training is 
necessary. HoWever, the AV data recording/reproducing 
apparatus cannot be immediately put into practice even after 
the AV data recording/reproducing apparatus is installed at 
a site such as a broadcast station or a post production. 

The present invention provides an AV data recording/ 
reproducing apparatus Which, after the AV data recording/ 
reproducing apparatus is introduced, makes unnecessary 
education and training on the use of a nonlinear editing 
machine to thereby improve immediate usefulness by paying 
an attention to the fact that many persons are skilled in 
operation of a linear editing machine at sites such as a 
broadcast station, a post production and the like. 
The present invention, in an AV data recording/ 

reproducing apparatus having a recording unit (e.g., disk 
array unit) for recording AV data, Which edits the AV data 
recorded on the recording section in each unit of frame to 
generate the editing result information, and Which reads out 
the AV data from the recording section on the basis of the 
editing result information to reproduce the edited AV data, is 
characteriZed by comprising a command analysis section 
Which receives a command required for generating the 
editing result information from among various linear editing 
commands generated by a linear editing machine and Which 
generates the editing result information on the basis of the 
command. 
The present invention, in an AV data recording/ 

reproducing method Which records AV data on a recording 
section, Which edits the AV data recorded on the recording 
section in each unit of frame to generate the editing result 
information, and Which reads the AV data from the recording 
section on the basis of the editing result information to 
reproduce the edited AV data, is characteriZed by comprising 
the step of receiving a command required for generating the 
editing result information from among various linear editing 
commands generated by a linear editing machine, and the 
step of generating the editing result information on the basis 
of the command. 
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According to the present invention, a recording medium 
Which stores a program applied to an AV data recording/ 
reproducing apparatus having a recording section for record 
ing AV data, Which edits the AV data recorded on the 
recording section in each unit of frame to generate the 
editing result information, and Which reads the AV data from 
the recording section on the basis of the editing result 
information to reproduce the edited AV data, is characteriZed 
in that the program is a program Which realiZes a command 
analysis section Which receives a command required for 
generating the editing result information from among vari 
ous linear editing commands generated by a linear editing 
machine and Which generates the editing result information 
on the basis of the command. 

The present invention, in an AV data recording/ 
reproducing apparatus having a disk array section having AV 
data recorded thereon, Which edits the AV data recorded on 
the disk array section in each unit of frame to generate the 
editing result information, and Which reads the AV data from 
the disk array section on the basis of the editing result 
information to reproduce the edited AV data, is characteriZed 
by comprising a command analysis section Which receives a 
command required for generating the editing result infor 
mation from among various linear editing commands gen 
erated by a linear editing machine and Which generates the 
editing result information on the basis of the command. 

The present invention, in an AV data recording/ 
reproducing method Which records AV data on a disk array 
section, Which edits the AV data recorded on the disk array 
section in each unit of frame to generate the editing result 
information, and Which reads the AV data from the disk array 
section on the basis of the editing result information to 
reproduce the edited AV data, is characteriZed by comprising 
the step of receiving a command required for generating the 
editing result information from among various linear editing 
commands generated by a linear editing machine, and the 
step of generating the editing result information on the basis 
of the command. 

According to the present invention, a recording medium 
Which stores a program applied to an AV data recording/ 
reproducing apparatus Which has a disk array section for 
recording AV data, Which edits the AV data recorded on the 
disk array section in each unit of frame to generate the 
editing result information, and Which reads the AV data from 
the disk array section on the basis of the editing result 
information to reproduce the edited AV data, is characteriZed 
in that the program is a program Which realiZes a command 
analysis section Which receives a command required for 
generating the editing result information from among vari 
ous linear editing commands generated by a linear editing 
machine and Which generates the editing result information 
on the basis of the command. 

The present invention makes it possible to perform an 
editing operation using a considerably familiar linear editing 
machine. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a diagram of a used state of a conventional AV 
data recording/reproducing apparatus. 

FIG. 2A is a block diagram shoWing an entire con?gu 
ration of an AV data recording/reproducing apparatus 
according to the present invention. 

FIG. 2B is a diagram shoWing a conceptual con?guration 
When linear editing is performed by connecting a linear 
editing machine and the AV data recording,/reproducing 
apparatus in FIG. 2A to each other. 
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4 
FIG. 2C is a diagram shoWing a conceptual con?guration 

When linear editing is performed by connecting a linear 
editing machine and the AV data recording/reproducing 
apparatus in FIG. 2A to each other. 

FIG. 3 is a command sequence output from a linear 
editing machine. 

FIG. 4 is a conceptual diagram of linear editing. 
FIG. 5 is a rough operational ?oW chart of a command 

analysis section. 
FIG. 6 is a conceptual diagram of nonlinear editing. 

DETAILED DESCRIPTION 

An embodiment of the present invention Will be described 
beloW With reference to the draWings. Note that the illus 
trations of various detailed instructions or examples, 
numeral values, character strings, other symbols are refer 
ences for making the spirit and scope of the present inven 
tion clear. 
The spirit and scope of the present invention are not 

limited to all or part of these illustrations. Detailed descrip 
tion of knoWn methods, knoWn procedures, knoWn 
architectures, knoWn circuit con?gurations, and the like (to 
be referred to as “knoWn items” hereinafter) are omitted. 
HoWever, this omission is to make explanations simple, and 
all or part of these knoWn items are not intentionally 
precluded. Since the knoWn items can be knoWn by skilled 
persons When the present invention is ?led, the knoWn items 
are included in the folloWing explanation. 

FIG. 2A is a block diagram shoWing the entire con?gu 
ration of an AV data recording/reproducing apparatus 
according to the present invention. An AV data recording/ 
reproducing apparatus 10 comprises a bus 11 for transferring 
AV data or a command. The AV data recording/reproducing 
apparatus 10 is constituted such that respective sections such 
as a timing management section 12, an information man 
agement section 13, a recording/reproducing section 14, a 
command analysis section 15, a plurality of ports 16 to 19, 
and a controller 20 are connected to the bus 11. 

The timing management section 12 is constituted by a 
timing pulse generator 12a and an interface (I/F) 12b. 
The timing pulse generator 12a receives a reference signal 

Vref as a local synchronous signal and generates a timing 
pulse synchroniZed With the reference signal. This pulse is 
input to the ports 16 to 19, the controller 20, and the like 
through the bus 11 to synchronously operate the respective 
con?gurations on the basis of the pulse. 
A time-divisional process of the ports using the time slot 

is also performed by a timing pulse. More speci?cally, the 
timing pulse is input to CPUs 16f to 19f of the ports 16 to 
19 through the bus 11, and the CPUs 16f to 19f output AV 
data accumulated in a buffer When the timing pulse (time slot 
signal) is input to a recording/reproducing section 22, or 
outputs a command for instructing reproduction of the AV 
data to the recording/reproducing section 22. In this manner, 
the respective ports time-divisionally access the recording/ 
reproducing section 14. 
The interface 12b converts a control signal input from a 

control panel 21 into a control signal Which can be trans 
ferred to the internal bus 11. 

The control panel 21 is a user interface, for an operator, 
constituted by various buttons for instructing control of 
recording, reproducing, and the like of data, a GUI (Graphic 
User Interface) for performing editing, and the like. The 
control panel outputs a control signal for instructing the 
recording, the editing, or the like from the control panel. The 
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UP 12b Which receives the control signal converts the 
control signal into a signal of a format Which can be 
transferred to the internal bus 11. 

The information management section 13 is constituted by 
a ?le management section 13a and a netWork driver 13b. 

The ?le management section 13a is to manage AV data 
recorded on the disk array section 22 of the recording/ 
reproducing section 14 in predetermined units, e.g., in units 
of materials, materials in units of commercials or materials 
in units of neWs programs, in units of ?les. 
More speci?cally, the ?le management section 13a holds 

a ?le system as a database. This ?le system is constituted by 
data representing a speci?c region of a disk in Which each 
?le is recorded, more particularly, a speci?c address on the 
disk from Which the ?le is recorded (start address), a speci?c 
region up to Which a ?le is continuously recorded (obtained 
by expressing a continuous recording length With an address 
length), pointer information on the start address of the 
continuous recording region if a ?le is intermittently 
recorded, and a continuous recording length from the start 
address of the continuous recording region. With this ?le 
system, in a host, a ?le is designated to perform a recording 
process, a reproducing process, or the like. For eXample, a 
?le designated by the control panel 21 is input to the ?le 
management section 13a through the timing management 
section 12 and the internal bus 11. By accessing the ?le 
system, an access region on the section 22 is recogniZed, and 
a control signal Which designates the region is transferred to 
the recording/reproducing section 14 through the internal 
bus 14, so that each disk 22 can actually reproduce or record 
data. 

In this ?le system, as With the form described With respect 
to the recorded region, a start address on a disk of the 
unrecorded region, a continuous unrecorded region length, if 
the unrecorded regions are intermittent, pointer information 
on a start address of the neXt unrecorded region, a start 
address of the region, and the like. When a control signal for 
instructing recording is input from the host by the same 
manner as described above, the control signal representing 
an unrecorded region is transferred to the recording/ 
reproducing section 14 through the internal bus 11 to record 
data. 

The recording/reproducing section 14 is constituted by a 
buffer 14a, a video data array controller 14b, an audio data 
array controller 14c, a video hard disk 22a, and an audio 
hard disk 22b. 

The buffer 14a temporarily accumulates data transferred 
through the bus 11 and distributes, for example, by lumping 
together, AV data input in a time slot period to the video data 
array controller 14b and the audio data array controller 14c. 
The buffer 14a receives AF data reproduced from the hard 
disks 22a and 22b to output predetermined AV data in the 
time slot period. 
As for data output from the buffer 14a, the video data is 

output to the video data array controller 14b, and the audio 
data is output to the audio data array controller 14c. 

The video data array controller 14b distributes the input 
video data to the respective hard disk drives 22a. At this 
time, parity data (even-number parity or odd-number parity) 
is formed to respective video data. The respective video data 
are output to one video hard disk drive 22a of the plurality 
of the hard disk drives 22a. The video data are accumulated 
in the respective hard disks 22a by so-called RAID-3. 

The audio data array controller 14c accumulates the input 
audio data in both the tWo hard data drives 22b. The audio 
data are accumulated in a con?guration of RAID-1. 
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6 
In any case, this embodiment is not limited to these RAID 

con?gurations. Even though the controllers 14b and 14c use 
any RAID con?guration of RAID-1, RAID-2, RAID-3, 
RAID-4, RAID-5, and RAID-6 con?gurations, and the like, 
the present invention can be realiZed. 

The array controllers 14b and 14c are not limited to the 
con?gurations in Which the hard disks 22a and 22b are 
connected to the outputs of the array controllers 14b and 
14c, respectively. Aplurality of RAID con?gurations may be 
connected to the outputs of the controllers 14b and 14c, 
respectively. More speci?cally, the hard disk drives 22a and 
22b may have array con?gurations each constituted by a 
plurality of hard disk drives. 

In this manner, accumulation of AV data in the respective 
hard disks by Way of the controllers 14b and 14c is con 
trolled by commands, for instructing recording, transmitted 
from the CPUs 16f and 18f of the ports 16 and 18 together 
With the AV data in the time slot period. More speci?cally, 
the commands transferred together With the AV data are 
output to the controllers 14b and 14c through the buffer 14a. 
The controllers 14b and 14c analyZe the commands to record 
the analyZed and transferred data. 

Therefore, When a command for instructing reproduction 
of data are input from the ports 16 and 18 to the buffer 14a 
in the time slot period and transferred to the controllers 14b 
and 14c, the controllers 14b and 14c control the hard disks 
22a and 22b to reproduce the data, thereby reproducing 
desired data. 
The command analysis section 15 receives a command 

from a linear editing machine 23 connected to the AV data 
recording/reproducing apparatus 10, interprets the 
command, and converts the command into command pro 
cess contents in the AV data recording/reproducing appara 
tus 10, so that the command analysis section 15 can cause 
the AV data recording/reproducing apparatus 10 to perform 
various processes. More speci?cally, a “Cue Up” command 
for instructing a search for the start of a material, an “Edit 
Preset” command for instructing a port or the like for 
editing, a “Play” command for instructing reproduction, an 
“Edit On” command for instructing the start of editing, an 
“Edit Off” for instructing the end of editing, and the like are 
output from the linear editing machine 23. 

Here, the linear editing is referred to an edit Which is 
performed in a time series by mainly using a tape-like 
recording medium. The nonlinear editing is to perform an 
edit Which is not alWays performed in a time series by 
mainly using a disk-like recording medium, a semiconductor 
memory, or the like. In this embodiment, since the hard disks 
are used as the recording media of the AV data recording/ 
reproducing apparatus 10, nonlinear editing can be per 
formed. Since a tape cassette is used as the linear editing 
machine 23, linear editing is performed. The linear editing 
in Which, When a material of an editing destination is 
inserted into a material of an editing source, the phases of 
both the materials are adjusted to reproduce or record the 
materials at the timing of the insertion is different from the 
nonlinear editing in Which editing is performed by deter 
mining only an editing point Without adjusting the phases of 
the materials. In this manner, due to the different editing 
operations or the different editing controls, commands 
handled in respective editings are different from each other. 
The present invention has a characteristic feature in that 

even though the linear editing machine and the nonlinear 
editing machine Which handle different commands are con 
nected to each other, desired editing can be performed. The 
present invention also has a characteristic feature in that data 
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accumulated in a nonlinear device can be edited by using a 
conventional linear editing machine. 

The command analysis section 15 serves as an interface of 
a command betWeen the AV data recording/reproducing 
apparatus 10 Which performs such nonlinear editing and the 
linear editing machine 23. Editing or the like of the linear 
editing machine 23 performed by the command analysis 
section 15 Will be described later. 

The AV data recording/reproducing apparatus 10 com 
prises a plurality of ports 16, 17, 18, and 19. 

The input port (R1) 16 is constituted by a sWitching means 
16c, an encoder 16d, a buffer 166, and the CPU 16f. 

The sWitching means 16c receives data including AV data 
input from a terminal 16g. As a data format, there is 
provided the SDI format or the SDTI format described 
above. AV data is also input from an editing section 20a to 
the sWitching means 16c. Any one of the tWo inputs is output 
While sWitching the tWo inputs. The data input from the 
terminal 16g is also output to the editing section 20a. The 
details of the editing section 20a Will be described later. 

The encoder 16d receives the data output from the sWitch 
ing means 16c, extracts AV data from data of, e.g., the SDI 
or SDTI format, and performs a compression process such 
as an MPEG compression process using inter-frame corre 
lation or a DV compression process of an in-frame com 
pression system to data, e.g., video data Which can be 
recorded on the hard disk 22. The encoder 16d can also 
perform a compression process such as MPEG audio to 
audio data. In addition, in order to prevent image quality 
from being deteriorated by the compression process, the data 
can also be output from the encoder 16d Without being 
compressed. 

The buffer 166 temporarily accumulates the AV data 
output from the encoder 16d. This is because time-divisional 
control is performed to the bus 11 by the time slot. The 
accumulation is performed to prevent such an inconvenience 
that recording or reproducing for the hard disk cannot be 
performed because the plurality of ports 16, 17, and 18 
simultaneously access the bus. The AV data accumulated in 
the buffer 166 is read out When there comes a time slot 
period allocated by control of the CPU 16f, and output to the 
recording/reproducing section 14 through the bus 10. 

The input port 18 (R2) has the same con?guration as that 
of the input port 16 (R1) and performs the same operation as 
that of the port 16 (R1). 

The output port 17 (P1) is constituted by a buffer 17c, a 
decoder 17d, a sWitching means 176, a CPU 17f, and an 
output terminal 17g. 

The buffer 17c temporarily accumulates AV data output 
through the bus 10 Within a time slot period allocated by the 
recording/reproducing section 14. This is because a decode 
process or the like is performed by a predetermined amount. 

The decoder 17d processes the AV data output from the 
buffer 17c and outputs the AV data to the sWitching means 
176. As the process, a decompression process is performed 
if the AV data is compressed. The decoder 17d converts the 
AV data into data of a format for outputting data to the 
outside, e.g., the SDI data or the SDTI data to output the 
converted data. 

The sWitching means 176 receives data output from the 
decoder 17d and data output from the editing section 20a 
and select any one of the data to output the selected data to 
the output terminal 17g. The data output from the decoder 
17d is also output to the editing section 20a. 

The input ports 16 and 18 and the output ports 17 and 19 
may have conversion means Which perform the process of 
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extracting AV data from the external transmission format 
such as the SDI format or the SDTI format or Which convert 
the AV data into the external transmission format at the 
previous stages of the sWitching means 16c and 18c or the 
subsequent stages of the sWitching means 17d and 19d. In 
this case, the sWitching means 16c, 17c, 18c, and 19c receive 
AV data, the encoders 16d and 18d encode the input AV data 
into data (e.g., compressed data) of a format recorded on a 
reproducing section 14d, and the decoders 17d and 19d 
decode the AV data into predetermined amounts of AV data 
the format of Which can be converted into an external 
transmission format (e.g., a decompression process). 
The output terminal 17g outputs data to another broadcast 

device, a VTR, a sWitcher, another AV server, a special 
effects device, and the like through a transmission medium 
such as a coaxial cable, an Ethernet, or an optical ?ber. 
The output port 19 (P2) has the same con?guration as that 

of the output port 17 and performs the same operation as that 
of the output port 17. The editing section 20a is to sWitch, 
e.g., tWo different materials at certain timing and to output 
the materials as one material. For example, When tWo 
materials are accumulated in the disk array section 22, and 
When one material is sWitched to the other material at a 
certain timing, one material is input from the output port 17 
to the editing section to output the material to the input port 
16. The material is sWitched to the other material input from 
the output port 19 at certain timing to output the other 
material to the input port 16. The data input to the input ports 
16 and 18 and data output from the output ports 17 and 19 
are input to the editing section 20a, and selectively are 
sWitched to input data of any one of the four ports and then, 
the input ports 16, 18 are made to output and record again 
the sWitched data, or the sWitched data is output to the output 
ports 17 and 19, so that the data is output to the outside. The 
editing section 20a is to perform sWitch editing such as a 
cut-in operation or a cut-out operation. 
A special effects 24 is to perform special effects such as 

Wipe or dissolve at a sWitching point in the editing section 
20a. TWo materials to be sWitched are input from the editing 
section 20a and subjected to special effects such as Wipe, 
dissolve, page pattern, or mix in several frames before and 
after the sWitching timing, and the materials subjected to the 
special effects are output. The materials are input to the 
editing section 20a again and output to the predetermined 
ports 16, 17, 18, and 19. When the materials should be 
recorded, the materials are output to the input ports 16 and 
18 and recorded on the disk array section 22 of the 
recording/reproducing section 14 by the same operation as 
described above. When the materials should be output to the 
outside, the materials are output to the sWitching means 176 
and 196 of the output ports 17 and 19 and output to the 
outside through the output terminals 17g and 19g by the 
sWitching operations of the sWitching means 176 and 196. 
When conversion means for converting a format into an 
external transmission format such as the SDI format or the 
SDTI format are connected to the output of the sWitching 
means 176 and 196, the data is converted into data of the SDI 
format or the SDTI format and output to the outside. 
As described above, this AV data recording/reproducing 

apparatus 10 can perform not only recording and reproduc 
ing of AV data but also simple sWitch editing and special 
effects. 
The recording/reproducing processes of the input ports 16 

and 18 and the output ports 17 and 19 are performed 
depending on control from the control panel 21. 
More speci?cally, the control panel 21 comprises the 

various buttons as described above. For example, a record 
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ing button for instructing recording and a reproducing button 
for instructing reproduction are operated by an operator to 
designate recording and reproduction. These instructions are 
output from the control panel 21 as control signals. The 
control signals are transferred to the interface IF 12b of the 
timing management section 12 to be converted into control 
signals inside the AV data recording/reproducing apparatus 
10. The control signals are output to the CPUs 16f, 17f, 18f, 
and 19f of the respective ports 16, 17, 18, and 19. The 
outputs to the ports 16, 17, 18, and 19 are transferred from 
the IF 12b of the timing management section 12 through, 
e.g., a control bus (not shoWn). The outputs may be trans 
ferred through the bus 10. HoWever, in this case, since time 
divisional control is performed by a time slot, the outputs are 
transferred to CPUs 16b, 17b, 18b, and 19b of the respective 
ports 16, 17, 18, and 19 by using the bus 10 in only an 
allocated period. 

The CPUs 16f, 17f, 18f, and 19f analyZe a control signal 
transferred from the timing management section 12 to 
decide Whether the control signal is a command for instruct 
ing recording or a command for instructing reproduction, 
read AV data accumulated in the buffers 16c and 186 in 
response to a time slot signal transferred from the timing 
pulse generator 12a through the bus 11, and output the read 
AV data to the recording/reproducing section 14 through the 
bus 11 together With the command for instructing recording. 
In response to a time slot signal transferred from a timing 
pulse generator 126 through the bus, a command for instruct 
ing reproduction of AV data is output to the recording/ 
reproducing section 14, and AV data reproduced from the 
recording/reproducing section 14 through the bus 11 is input 
to the ports 17 and 19. The subsequent processes are 
performed as described above. 

Since the time slot process performed When AV data is 
reproduced is performed Within a time slot period according 
to a command for instructing reproduction output from the 
output ports 17 and 19, the reproducing process of the 
recording/reproducing section 14 is also time-divisionally 
performed like the recording process. The time slot process 
is alWays performed according to commands from the ports 
16, 17, 18, and 19 serving as the hosts of the recording/ 
reproducing section 14. 
An editing instruction can also be performed by the 

control panel 21. 
A control signal representing an instruction of an editor is 

output by operating a predetermined button on the control 
panel 21 representing an editing instruction. The control 
signal is input to a CPU 20c of the editing processing section 
20 through the control bus or the bus 11. 

When editing point information, e.g., a time code is 
designated in a command representing the editing 
instruction, the CPU 20c controls the editing section 20a 
such that input materials are sWitched at the timing. When 
the command includes an instruction for manually sWitching 
materials, similarly, the editing section 20a is controlled by 
inputting a control signal representing a sWitching timing 
from the control panel 21 to sWitch the materials. 

In addition, a GUI (Graphic User Interface) screen (not 
shoWn) is arranged on the control panel 21, special effects 
patterns of different types, e.g., displays representing 
dissolve, page turn, and Wipe are made. One of the displays 
is selected by an operation on the control panel 21. In this 
manner, special effects performed before or after the editing 
point by the special effects section 24 are determined, and a 
control signal representing this pattern is output from the 
control panel 21 and input to a CPU 21c of the controller 20 
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10 
through the IF 12b of the timing management section 12 and 
the bus 11 or the control bus. The special effects is controlled 
by the special effects 24 to perform predetermined special 
effects to a material selected by the editing section 20a. 
When normal linear editing is performed, tWo reproduc 

ing VTRs for reproducing materials, one recording VTR for 
recording data reproduced from the reproducing VTRs, and 
an editing machine for causing the reproducing VRTs and 
the VTR to reproduce and record materials at editing timing 
are required. The tWo reproducing VTRs are required 
because different tWo materials are reproduced. Linear edit 
ing may be performed by one of the reproducing VTRs. Data 
reproduced by the reproducing VTR is recorded by the 
recording VTR, and a tape cassette on Which different 
materials are recorded is loaded on the reproducing VTR. 
The materials are reproduced by the reproducing VTR such 
that the different materials are recorded from the end of 
recording of the recording VTR, and the materials are 
recorded by the recording TVR from the end of recording. 
In this case, control of recording or reproduction is per 
formed by the editing machine. 
As described above, at least tWo VTRs (for reproduction 

or for recording) are required to perform linear editing. 
In the present invention, an editing machine 23 is con 

nected to the AV data recording/reproducing apparatus 10, 
and the output ports 17 and 19 are operated as a reproducing 
VTR, and the input ports 16 and 18 are operated as a 
recording VTR, so that editing is performed by only the data 
recording/reproducing apparatus 10. At the same time, linear 
editing can be performed by using the conventional linear 
editing machine 23. 

FIGS. 2B and 2C are block diagrams shoWing conceptual 
con?gurations obtained When the linear editing machine 23 
and the AV data recording/reproducing apparatus 10 are 
connected to each other to perform the linear editing. 

FIG. 2B shoWs an eXample obtained When linear editing 
is performed by using the output port (P1) 17 and the output 
port (P2) 19 are reproducing VTRs in linear editing and 
using the input port (R2) 18 as a recording VTR. 

FIG. 2C shoWs an eXample obtained When linear editing 
is performed by using an external VTR 27 and the output 
port (P2) 19 as reproducing VTRs and using the input port 
(R2) 18 as a recording VTR. 

Selection performed When the linear editing is performed 
by the input port and the output port is performed on the 
control panel 21 or selectively set in advance. Thin lines in 
FIGS. 2B and 2C indicate lines on Which control signals are 
transferred, and thick lines indicate lines on Which AV data 
are transferred. 

In FIG. 2B, a command for instructing recording or 
reproduction is output from the linear editing machine 23, 
and the command is output to the command analysis section 
15 and the port 17 of the AV data recording/reproducing 
apparatus 10. The output ports 17 and 19 comprise terminals 
to Which the command from the external linear editing 
machine 23 is input (not shoWn in FIG. 1). The input 
command is input to the CPUs 17f and 19f of the output 
ports 17 and 19. The command is analyZed by the CPUs 17f 
and 19f to cause the output ports 17 and 19 to perform 
control for instructing reproduction. 
The contents of a command output from the linear editing 

machine 23 to the command analysis section 15 are analyZed 
by the command analysis section 15 as described above. The 
command is converted into a command used inside the AV 
data recording/reproducing apparatus 10. The converted 
command is output to the output port 19 and the input port 
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18 through the bus 11 or the control bus depending on the 
analyzed contents. For example, When a control signal for 
instructing reproduction is input at certain timing, the con 
verted command is output to the output port 19. When a 
control signal for instructing recording is input, the con 
verted command is output to the input port 19. Thin lines in 
FIGS. 2A and 2B indicate lines on Which control signals are 
transferred, and thick lines indicate lines on Which AV data 
are transferred. 

Materials to be edited are output from the output ports 17 
and 19 are output by the control signal from the linear 
editing machine 23 and output to the editing section 20a. 
The tWo input materials are sWitched by the editing section 
20a, so that a certain material is sWitched to the other 
material. In this sWitching, materials output from the editing 
section 20a are displayed on a monitor 26, and the materials 
are sWitched by an operator operating the control panel 21. 
As another con?guration, although not shoWn, a controller 
for linear editing is connected to the editing section 20a of 
the data recording/reproducing apparatus 10, the editing 
section 20a is sWitched at a desired timing by operating the 
controller. 

The edited materials are input from the editing section 
20a to the input port 18 as described above, and one of the 
materials from the editing section 20a is selected by a 
sWitching means 18c to be output to the recording/ 
reproducing section 14. 
As shoWn in FIG. 2B, When editing is performed With 

only materials recorded on the disk array section 22, a 
material to be edited may be recorded on the recording/ 
reproducing section 14. In general, materials are not repro 
duced and recorded as described above. 

As described above, since the material recorded on the 
disk array section 22 are managed by a ?le system such that 
each material is considered as one ?le, by only changing the 
contents of the ?ling system, for example, by storing infor 
mation indicating an editing result of a ?le to be edited in a 
?le management section 13a as a virtual ?le (VFL: Vertial 
File), editing is completed. The editing process using the 
VFL Will be described later. 

FIG. 2C illustrates a case in Which editing is performed 
such that the output port 17 used as a reproducing VTR in 
linear editing is used as an external VTR 27. 

The linear editing machine 23 is connected to the VTR 27 
and the command analysis section 15 of the data recording/ 
reproducing apparatus 10. A con?guration for connection to 
the VTR 27 is the same as that in conventional linear editing. 

A control signal from the linear editing machine 23 for 
instructing reproduction or recording, is output to the VTR 
27 and the command analysis section 15. 

The VTR 27 reproduces a material to be edited according 
to the control signal from the linear editing machine 23. 
Although the reproduced material is input to the input port 
18, data input in the previous stage of the sWitching means 
18c is input to the editing section 20a (for descriptive 
convenience, FIG. 2C shoWs a con?guration in Which the 
material is also output to the editing section 20a in the 
previous stage of the input port 18). 

The control signal output from the linear editing machine 
23 is designed to output to the input port 18 and the output 
port 19 through the command analysis section 15 according 
to the contents of the control signal as in FIG. 2A. The 
folloWing operation is the same as the operation in FIG. 2B. 

In general, When editing recording is performed by a 
magnetic tape device such as a VTR, a recording pattern of 
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an input signal and a CTL signal (reference signal of servo 
control) on a magnetic tape is controlled such that the 
recording pattern is continuous at an editing point Without 
being interrupted. More speci?cally, the magnetic tape 
device receives an editing recording instruction, the mag 
netic tape device is started in a reproduction state (pre-roll 
reproduction) several seconds before a recording start point. 
Drum servo adjusts a drum rotation speed and a phase to an 
input signal (phase adjustment). Capstan servo controls a 
running speed and a phase of a tape such that a video head 
accurately scans a video track With reference to a CTL 
signal. In this manner, a reproduction video signal and an 
input video signal are completely synchroniZed, and the 
continuity at the editing start point can be achieved. In a 
linear editing procedure, various commands required to 
control the magnetic tape device are time-serially generated. 
For example, the linear editing machine 23 generates desired 
commands for respective instructions: (1) cue up instruction 
representing a search for the start of a material to be edited 
recorded on the magnetic tape; (2) running start instruction 
of the magnetic tape; (3) pre-roll running instruction of a 
predetermined period of time; (4) instruction of a desired 
editing start point (IN point) and a desired editing end point 
(OUT point); (5) post-roll of a predetermined period of time 
(representing a reproduction state in a period of several 
seconds from the editing end point); and (6) running stop 
instruction of the magnetic tape. 

FIG. 3 is a command sequence output from the linear 
editing machine 23. In FIG. 3, in step S11 corresponding to 
(1) of the operation procedure, a CUE UP command is 
output. In step S12 (Which is not described in the above 
operation procedure), an EDIT PRESET command for 
assigning an editing channel (independent assignment for a 
video channel or an audio channel). In step S13 correspond 
ing to (2) and (3) in the operation procedure, a PLAY 
command (command for instructing reproduction)/VAR 
command (command for instructing phase adjustment) is 
output. In step S14 corresponding to (4) in the operation 
procedure, an EDIT ON command representing the start of 
editing and an EDIT OFF command representing the end of 
editing are output (step S15). In step S16 corresponding to 
(6) in the operation procedure, an STO command is output. 

FIG. 4 is a diagram illustrating the relationship betWeen 
the above commands and materials When linear editing is 
performed by using the linear editing machine 23. 

In this case, so-called insert editing for inserting a repro 
duced material (PLAYER material) into a recorded material 
(RECORDER material) is performed. 

In case of linear editing using a reproducing VTR and a 
recording VTR, a RECORDER material is recorded on a 
tape cassette of the recording VTR in advance, and a 
PLAYER material is recorded on a tape cassette of the 
reproducing VTR in advance. The PLAYER material repro 
duced from the reproducing VTR is inserted into a prede 
termined region of the RECORDER material by the record 
ing VTR. 

Cue Up commands are output from the linear editing 
machine 23 to both the recording VTR and the reproducing 
VTR to search for an editing starting point. Thereafter, an 
editing channel is assigned by the Edit Preset command, and 
the recording VTR and the reproducing VTR are instructed 
by the PLAY/VAR command to perform reproduction and 
phase adjustment. With this command, the recording VTR 
and the reproducing VTR begin to reproduce a desired 
PLAYER material and a desired RECORDER material. At a 
position designated by the EDIT ON command, the material 
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reproduced from the reproducing VTR is inserted into and 
recorded on the RECORDER material of the recording 
VTR. Thereafter, When the EDIT OFF command is 
instructed, the editing operation is ended at the designated 
point, and the insert recording is completed. Thereafter, in a 
post-roll period, the PLAYER material and the RECORDER 
material are reproduced, and tape running is stopped by 
inputting a STOP command, so that a series of operations are 
completed. 

The data recording/reproducing apparatus 10 according to 
this embodiment does not use all the commands output from 
the editing machine, but extracts only commands required 
for editing and the commands are output from the command 
analysis section 15 to the input port 18, the output port 17 
or 19, or the eXternal VTR 27. 

FIG. 5 is a rough operational ?oW chart of the command 
analysis section 15. In this How chart, a CUE UP command 
from the linear editing machine 23 is Waited in step S21. 
When the CUE UP command is input, an EDIT PRESET 
command is Waited in step S22. When the EDIT PRESET 
command is input, the editing channel designated by the 
command is selected in step S23, and a PLAY command/ 
VAR command is Waited in step S24. When the PLAY 
command/VAR command is input, Waiting is made for a 
pre-roll period in step S25, and an EDIT ON command is 
Waited in step S26. When the EDIT ON command is input, 
an editing start point (to be referred to as “SRC. IN” 
hereinafter) of a ?le to be edited and an editing start point (to 
be referred to as “DST. IN” hereinafter) of an editing result 
?le are acquired in step S27, and these acquired data are 
recorded in a virtual ?le (VFL) as editing result information. 
An EDIT OFF command is Waited in step S28. When the 
EDIT OFF command is input, an editing end point (to be 
referred to as “SRC. OUT” hereinafter) of a ?le to be edited 
and an editing end point (to be referred to as “DST. out” 
hereinafter) of an editing result ?le are acquired in step S29, 
and these acquired data are recorded in the VFL as editing 
result information. Thereafter, a STOP command is Waited 
in step S30. When the STOP command is input, the VFL is 
stored in step S31, and the How chart is ended. 

The VFL Will be described beloW. 

The folloWing case is considered. That is, the data 
recording/reproducing apparatus 10 and the editing machine 
are connected to each other, a certain ?le (constituted by 
video data and audio data) recorded on the data recording/ 
reproducing apparatus 10 is reproduced, and the ?le is edited 
by the editing machine. All the data of the ?le reproduced 
from the data recording/reproducing apparatus 10 are output 
to the editing machine as a ?le to be edited. In the editing 
machine, the ?le output from the data recording/reproducing 
apparatus 10 is input to perform editing. In this case, the 
edited ?le is not output to the data recording/reproducing 
apparatus 10. only information representing an editing result 
is output to the data recording/reproducing apparatus 10, and 
the information representing the editing result is called a 
VFL. A?le to be edited is accumulated in the data recording/ 
reproducing apparatus 10 in advance, and recording of a ?le 
Which is edited again is a problem in consideration of an 
accumulable capacity of the data recording/reproducing 
apparatus 10. Therefore, When the VFL is output from the 
editing machine to the data recording/reproducing apparatus 
10, the edited ?le can be reproduced on the basis of the VFL, 
and the ?le Which is edited again can be prevented from 
being recorded again. 

The VFL is constituted by a time code (or an address 
value from the start of the ?le) representing a ?le name and 
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an editing start point and a time code (or an address value 
from the start of the ?le) representing an editing end point. 
The VFL is accumulated in the ?le management section 

13a through the netWork driver 13b of the data recording/ 
reproducing apparatus 10. The VFL may be input to the 
input ports 16 and 18 and accumulated in the ?le manage 
ment section 13a through the bus 11. 

Only an edited ?le can be reproduced on the basis of the 
VFL information accumulated in the ?le management sec 
tion 13a. 

FIG. 6 typically shoWs editing operations in the editing 
system shoWn in FIGS. 2B and 2C. FIG. 6 shoWs the 
folloWing manner. That is, various commands (in particular, 
the “EDIT PRESET” command, the “EDIT ON” command, 
and the “EDIT OFF” command) required for nonlinear 
editing are extracted, nonlinear editing operations corre 
sponding to the respective commands are time-serially 
eXecuted. An editing channel can be selected in response to 
the EDIT PRESET command from the linear editing 
machine 23, and the SRS. in (editing start point of a ?le to 
be edited) and the DST. IN (editing start point of an editing 
result ?le) can be acquired in response to the EDIT ON 
command. In addition, the SRC. OUT (editing end point of 
a ?le to be edited) and the DST. OUT (editing end point of 
editing result ?le) can be acquired. For this reason, the 
folloWing outstanding advantage can be obtained. That is, 
the editing operation of the AV data recording/reproducing 
apparatus 10 can be performed Without causing an operator 
to be conscious of nonlinear editing by using the linear 
editing machine 23 Which has been conventionally used in 
broadcast stations and in the World of post-production. 
More speci?cally, When a ?le to be edited is inserted into 

an insert portion of the editing result ?le (VFL), an editing 
process can be performed in the data recording/reproducing 
apparatus 10. 
The main functions of this embodiment is functionally 

realiZed by organic connections betWeen hardWare resources 
including a microcomputer and softWare resources such as 
an OS and various programs. HoWever, since general pur 
pose hardWare resources and a general purpose OS are used 
as the hardWare resources and the OS, it can be said that 
What matters that is indispensable to the present invention is 
substantially converged on the operation program (see FIG. 
5) of the command analysis section 15. Therefore, the 
present invention includes a recording medium such as a 
?oppy disk, an optical disk, a compact disk, a magnetic tape, 
a hard disk or a semiconductor memory in Which all or a 

main part of the operation program of the command analysis 
section 15 is stored or a construct (unit goods, ?nished 
goods, or semi-?nished goods) including these recording 
media. The recording medium or the construct itself is on the 
recording medium or the construct includes a recording 
medium or a construct Which is on a netWork and provides 
only recording contents. 

According operation using a considerably familiar linear 
editing machine can be performed. Therefore since an 
operation of nonlinear editing need not be neWly studied, a 
conventional linear editing machine in a broadcast station, a 
post- production, or the like can be utiliZed. An AV data 
recording/reproducing apparatus Which can be used imme 
diately after the AV data recording/reproducing apparatus is 
installed can be provided 
What is claimed is: 
1. An AV data recording and reproducing apparatus com 

prising: 
a command analysis section that receives a linear editing 
command, translates the received linear editing com 
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mand into a non-linear editing command and generates 
editing result information on the basis of the non-linear 
editing command, the editing result information includ 
ing instructions for editing the AV data on a randomly 
accessible data storage system to generate edited AV 
data; 

a recording section for recording AV data; 
an editing section Which edits the AV data recorded on the 

recording section in response to the editing result 
information; and 

a reproducing section Which reads the AV data from the 
recording section, and on the basis of the editing result 
information, reproduces the AV data as the edited AV 
data. 

2. An AV data recording and reproducing method com 
prising: 

recording AV data by a recording section; 
receiving a linear editing command; 
translating the received linear editing command into a 

non-linear editing command; 
generating the editing result information on the basis of 

the non-linear editing command, the editing result 
information including instructions for editing the AV 
data on a randomly-accessible data storage system to 
produce edited AV data; and 

reading the AV data from the recording section on the 
basis of the editing result information to reproduce the 
edited AV data. 

3. A recording medium Which stores a program for 
operating of an AV data recording and reproducing 
apparatus, the program comprising: 

a recording section for recording AV data; 
a command analysis section Which receives a linear 

editing command, translates the received linear editing 
command into a non-linear editing command and gen 
erates editing result information on the basis of the 
non-linear editing command, the editing result infor 
mation including instructions for editing the AV data on 
a randomly-accessible data storage system to produce 
edited AV data; 

an editing section Which edits the AV data recorded on the 
recording section based on the editing result informa 
tion; and 

a reading section Which reads the AV data from the 
recording section on the basis of the editing result 
information to reproduce the edited AV data. 
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4. An AV data recording and reproducing apparatus com 

prising: 
disk array section for recording AV data; 
a command analysis section Which receives a linear 

editing command, translates the received linear editing 
command into a non-linear editing command and gen 
erates editing result information on the basis of the 
non-linear editing command, the editing result infor 
mation including instructions for editing the AV data on 
a randomly-accessible data storage system to produce 
edited AV data; 

an editing section Which edits the AV data recorded on the 
disk array section based on the editing result informa 
tion; and 

a reading section Which reads the AV data from the disk 
array section on the basis of the editing result infor 
mation to reproduce the edited AV data. 

5. An AV data recording and reproducing method Which 
records AV data on a disk array comprising: 

receiving a linear editing command; 
translating the received linear editing command into a 

non-linear editing command; 
generating editing result information on the basis of the 

non-linear editing command, the editing result infor 
mation including instructions for editing the AV data on 
a randomly-accessible data storage system to produce 
edited AV data; 

editing the AV data recorded on the disk array section 
based on the editing result information; and 

reading the AV data from the disk array section on the 
basis of the editing result information to reproduce the 
edited AV data. 

6. A recording medium Which stores a program for 
operating an AV data recording and reproducing apparatus 
Which has a disk array for recording AV data comprising: 

a command analysis section Which receives a linear 
editing command, translates the received linear editing 
command into a non-linear editing command and gen 
erates editing result information on the basis of the 
non-linear editing command, the editing result infor 
mation including instructions for editing the AV data on 
a randomly-accessible data storage system to produce 
edited AV data; 

an editing section Which edits the AV data recorded on the 
disk array based on the editing result information; and 

a reading section Which reads the AV data from the disk 
array section on the basis of the editing result infor 
mation to reproduce the edited AV data. 


